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Melbourne Water (MW) gère l’approvisionnement en eau potable, les rivières et cours d’eau, et le 
réseau principal d’évacuation des eaux de pluie dans la région de Melbourne (Australie). MW a 
développé un certain nombre d’initiatives visant au partenariat avec les collectivités locales dans le but 
d’améliorer la gestion des eaux de pluie par l’adoption des principes des techniques alternatives. 
Cette communication présente le programme actuel, élaboré sur les fondations établies par un 
précédent programme de subventions, en travaillant sur la sensibilisation des collectivités locales aux 
techniques alternatives et sur le renforcement de leurs capacités organisationnelles et opérationnelles. 
Initialement, ceci a été accompli à travers l’intégration des techniques alternatives dans de nombreux 
projets d’urbanisme. Ces projets étaient alors sélectionnés en fonction des opportunités, mais MW 
vise maintenant à aider les collectivités locales à adopter une approche plus systématique et 
stratégique. A cet effet, un travail visant à faciliter l’établissement d’objectifs de mise en œuvre pour 
l’application des techniques alternatives par les collectivités locales a été entrepris avec l’intention 
d’en permettre l’adoption sur le long terme. La nécessité d’objectifs de mise en œuvre des techniques 




Melbourne Water manages water supply catchments, rivers, creeks and major drainage systems 
throughout the Melbourne region, Australia. Melbourne Water has developed a series of initiatives to 
work with local governments to improve stormwater management using ‘Water Sensitive Urban 
Design’ (WSUD) principles. This paper describes the development of stormwater management within 
the Melbourne catchments, and the evolution of WSUD programs from the perspective of Melbourne 
Water. Since most stormwater management at the local level is undertaken by councils, particular 
emphasis is given to the institutional capacity building aspects of the programs. It is shown how the 
current program (the Living Rivers Stormwater program) has built on the success of previous grants 
programs by developing awareness of WSUD and building organisational capacity within councils. 
Initially this was achieved by implementing WSUD into capital projects in an opportunistic manner, but 
Melbourne Water is now aiming to help councils embed a more strategic and systematic approach. To 
this end, work is currently being undertaken to facilitate councils to set implementation targets for 
WSUD, with the intention of allowing WSUD to be delivered over the long term. The need for and 









Melbourne Water is a government owned statutory corporation that manages water supply 
catchments, treats and supplies drinking water, removes and treats most of Melbourne's sewage and 
manages waterways and major drainage systems throughout the Port Phillip and Westernport region.  
As in other cities, activities and land use within the catchments have a direct impact on the ecological 
health of downstream receiving waters. A challenge for the management of these receiving waters is 
to establish a sustainable approach and mechanism to manage runoff from existing urban areas as 
well as new developments. Treatment of stormwater close to source offers one approach to this 
challenge, and forms part of what is known as ‘Water Sensitive Urban Design’ (WSUD) in Australia. 
Management of stormwater under the principles of WSUD has many benefits: including protection of 
the local receiving streams, and creating opportunities to harvest stormwater for local use, sustaining 
appropriate aesthetics, and maintaining biodiversity habitat in urban environment.  
As a caretaker of river health, Melbourne Water needs to work in collaboration with other stakeholders 
in the catchment to achieve healthy rivers, creeks and other water bodies. In this context, Melbourne 
Water is currently delivering a WSUD program, working in partnership with 38 local governments to 
improve stormwater quality. Projects developed under the program include on-ground works but also 
strategic projects, and are designed to empower local governments to implement WSUD for the 
management of stormwater.  
This paper presents the evolution of the stormwater program from the perspective of Melbourne 
Water. The background to WSUD is first outlined, along with a brief description of previous 
management approaches and initiatives that preceded Melbourne Water’s WSUD journey. The 
evolution of the WSUD stormwater program is then described giving emphasis to capacity building 
aspects and focusing on Melbourne Water’s role as a facilitator, and more specifically a current 
initiative to develop implementation targets that will help embed WSUD into standard practice. 
2 BACKGROUND 
Water is an underlying component of human society. In the urban context management of water is 
important to environmental protection, flood control, supply security, public health, liveability, amenity 
and economic sustainability (e.g. Brown et al., 2009b). A city that achieves an effective balance across 
all these competing uses can be termed a water sensitive city. In the Australian context, long periods 
of drought in many parts of the country (e.g. Nowak, 2007) has prompted the emergence of the 
concept of a water sensitive city as a vision for future water management strategy. The pathway to the 
development of a water sensitive city was described by Brown et al. (2009b), as illustrated in Figure 1. 
 
Figure 1: Pathway towards a water sensitive city (Brown et al., 2009b)  
Part of the journey towards realising a water sensitive city is to integrate the management of the urban 
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water cycle with urban planning and design. In Australia, this integration is referred to as ‘Water 
Sensitive Urban Design’ or ‘WSUD’ (e.g. Wong, 2006a; Melbourne Water, 2005). WSUD aims to 
minimise the hydrological impacts of urban development on the surrounding environment (Lloyd et al., 
2002) and is a precursor or mechanism for implementation of a water sensitive city. Similar concepts 
to WSUD have been developed and applied in other countries (e.g. Van Roon, 2007), and include 
“Sustainable Urban Drainage Systems” in the UK (e.g. Butler & Parkinson, 1997; Interim Code of 
Practice for Sustainable Drainage Systems, 2004), “Low Impact Development” in North America (e.g. 
Elliott & Trowsdale, 2007) or “Techniques alternatives” in France (e.g. Maigne, 2006). 
One of the key elements of WSUD is the management of urban stormwater, both as a resource and 
for the protection of receiving water ecosystems (Melbourne Water, 2005). The transition to this more 
‘sustainable approach’ has required both technical innovation (e.g. Niemczynowicz, 1999; Pratt, 2004) 
and institutional innovation (e.g. Rogers, 2006; Morrison & Brown, 2007; Potter & RossRakesh, 2007; 
Brown & Clarke, 2007). For example, Brown & Farrelly (2009a) identified the following as institutional 
barriers to the implementation of WSUD: 
 Uncoordinated institutional framework; 
 Limited community engagement, empowerment & participation; 
 Limits of regulatory framework; 
 Insufficient resources (capital and human); 
 Unclear, fragmented roles & responsibilities; 
 Poor organisational commitment; 
 Lack of information, knowledge and understanding in applying integrated, adaptive forms of 
management; 
 Poor communication; 
 No long-term vision, strategy; 
 Technocratic path dependencies; 
 Little or no monitoring and evaluation, and 
 Lack of political & public will. 
Despite these significant challenges, an increasing number of urban developments across Australia 
have adopted the WSUD concept in terms of the use of rainwater capture and reuse facilities, and 
stormwater pollution treatment and runoff-reducing technologies (Wong, 2006b; Mitchell, 2006).  
Brown & Clarke (2007) have discussed this transition broadly from the perspective of Melbourne. The 
remainder of this paper considers this transition solely from the perspective of the stormwater 
programs and initiatives within Melbourne Water and, in particular, the work undertaken with local 
councils to help develop a more integrated approach to the implementation of WSUD.  
2.1 Melbourne Water’s WSUD Journey 
As discussed by Brown & Clarke (2007), stormwater management in the past involved collection of 
stormwater via a network of drains, with disposal to the nearest water body. The over-riding purpose 
was to alleviate flooding, as indicated in Figure 1. In the Melbourne context, this involved directing 
stormwater into the nearest creek, which eventually discharges into Port Phillip Bay. A report by 
CSIRO (1996) indicated that this approach was leading to an increase in nutrient levels and 
associated disruption of ecosystems. As such, it was concluded that action was needed to reduce the 
input of nutrients (and especially nitrogen) into the bay.  
The WSUD journey for Melbourne thus started over 10 years ago and the focus was initially to reduce 
the nitrogen load to Port Phillip Bay through improved stormwater management. Early efforts resulted 
in the construction of many regional scale wetlands around Melbourne. Whilst these solutions are 
effective in improving stormwater quality, they are costly and require a lot of space which is rarely 
available in urban areas. It was also recognised that to protect waterways, stormwater should be 
managed at a range of scales, from “end-of-line” to “at source” treatment. As local government 
manage local drainage (usually catchments smaller than 60 hectares) and have a key role in the 
management of land use and catchment activities, it became evident that collaboration between 
Melbourne Water and local government would be required to improve river health. 
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In June 2000 the Victorian government launched the Victorian Stormwater Action Plan (VSAP). The 
aim of the VSAP program was to improve stormwater management across Victoria through a mix of 
grants and other inducements. The VSAP was successful in initiating a change toward better practices 
(e.g. Brown & Clarke, 2007). However, while a training initiative of VSAP (the Victorian Clearwater 
Program) was developed as an industry capacity building program, as a grants program, VSAP did not 
explicitly focus on building institutional capacity for WSUD implementation within local government. 
3 THE LIVING RIVERS PROGRAM 
In early 2006, the Victorian Government released the Yarra River Action Plan, which allocated $20 
million (over a 4 years period) towards tackling urban stormwater pollution. Accordingly, two 
stormwater programs were established to partner with local governments and deliver WSUD at a local 
level. $10 million was allocated to work intensively with five inner city councils with a further $10 million 
allocated to work with the 33 suburban and regional councils within Melbourne Water’s region of 
jurisdiction. In 2008, these programs were combined into the Living Rivers Stormwater program, which 
offers support and funding to local government to improve their stormwater management practices, as 
described below. This Program is intended to be a long term initiative which will adapt to meet local 
government needs into the future. As such, Melbourne Water allocated another $20 million for the 
continuation of this Program until June 2013. 
The vision of the Living Rivers Program is “to continually improve the management of urban runoff to 
enhance the environmental and social values of receiving waters”. The long-term focus and expected 
outputs of the program are both environmental (an improvement of water quality of receiving water 
bodies) and social (an increased aquatic recreational value of water bodies, and a greater interest and 
respect from the community for waterways). The main objectives of the initial phase of the program 
was to:  
 Analyse local government needs for stormwater management. 
 Undertake on-ground projects aimed at improving stormwater quality and local government 
capacity to manage stormwater. 
 Undertake strategic projects addressing stormwater management issues that are common 
across a number of local governments. 
Since its inception (in 2006), the Program has provided funding and support to local government for 
the implementation of about 140 projects, which for the most part were retrofit of raingardens, swales 
and  tree pits as part of capital works. The Program also supported strategic projects such as 
development of regional WSUD guidelines, “Hot Topics” workshops, funding to the Clearwater 
Program, research on capacity building programs (PhD), and research projects on WSUD technology 
(e.g. bioretentions systems, greenroofs). 
3.1 Initial Phase: Building Awareness and Capacity 
In its first phase, the program sought to establish strong relationships with councils across the region 
to allow collaboration into the future. Effort was directed at building competence and addressing 
organisational capacity issues identified through a Needs Analysis (see Bolton et al., 2007). Following 
on from the Needs Analysis, Melbourne Water partnered with local governments to deliver on-ground 
projects tailored to build organisational capacity.  
It is important to keep in mind that capacity building is not only about skilling people, it also covers the 
aspects of human resources, intra-organisational capacity, inter-organisational capacity, external 
institutional rules and incentives (Brown et al., 2006a). As such, whilst building skills and knowledge 
was an area of focus in the Living Rivers program, projects were also used as a vehicle to start 
addressing other organisational needs such as transdiscplinary approach, political support and 
community engagement (e.g. Brown et al., 2006b; Catchlove et al., 2007; Edwards et al., 2007). 
3.2 Second Phase: WSUD Implementation Targets 
In the first phase of the Program, individual WSUD projects were identified in an opportunistic manner. 
While significant institutional capacity was built, there was generally no formal commitment to WSUD 
within the strategies of local councils. Furthermore, it was recognised that the link between local 
stormwater quality treatments and the ultimate river health improvement is not immediate. Thus, it can 
be difficult to have a clear vision of what “on-ground” works achieve and what to aim for. In addition, it 
is critical to the future of the catchment that all stakeholders work collaboratively towards a common 
vision. It was thus determined that the Living Rivers Stormwater Program would need to introduce a 
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new initiative to its capacity building toolkit, termed ‘WSUD Implementation Targets’. The thinking and 
requirements behind this phase of the program are illustrated in the ‘mind map’ shown in Figure 2. 
With reference to Figure 2, it was recognised that many local governments had passed the 
“demonstration projects” phase and were looking for direction and support to apply WSUD more 
strategically across their municipality. It was also thought that demonstration projects alone do not 
necessarily lead to further trials and adoption of WSUD as standard practice (as noted by Farrelly et 
al., 2009). Furthermore, individual projects often have a negligible impact on the downstream receiving 
waters condition. Nevertheless, councils may implement WSUD projects to improve their 
environmental credentials, and funding certainly provides a good incentive to experiment. However, in 
reality the implementation of individual projects must be linked to the council’s vision for sustainable 
water management through clear targets if it is to have meaningful impacts. 
To help address this issue, Melbourne Water has been working with local government to set 
implementation targets for WSUD. Melbourne Water’s role in this process is to provide the tools and 
support for helping local government to define their vision in stormwater management, as well as 
funding to continue capacity building efforts. The initiative is again reliant on local government and 
Melbourne Water working in partnership on stormwater management issues, but now has the explicit 
aim of helping councils to shift from an opportunistic to a more strategic approach to WSUD 
implementation.  
3.2.1 Setting stormwater management targets 
In urbanised areas, where the condition of waterways has been significantly altered, it can be difficult 
to define what improving or restoring river ecosystems means. For example, it is not yet clear whether 
a waterway can be returned to its ‘original’ condition by disconnecting impervious surfaces (a pilot 
project is currently implemented by Melbourne Water, Universities and the local council to investigate 
this issue). In area yet to be developed, the meaning of protection is also subject to debate. However, 
if it is desired to preserve the ecological health of rivers and creeks in undeveloped catchment, it 
seems clear that we should aim to keep directly connected impervious areas and frequency of 
stormwater discharge close to the pre-development conditions (Walsh et al., 2005). 
Whilst such complex issues should not be overly simplified, it is still important to have quantifiable 
objectives for stormwater management so that general commitment (e.g. improving the ecological 
health of rivers and creeks) can be translated into tangible requirements (e.g. pollutant load, flow 
reduction). It has been assessed that, at present, the adoption of the best management practices 
would be a good way to measure progress. Currently, the Victorian State Environmental Protection 
Policy (SEPP) objectives are reflected in best management practice for the reduction in pollutant loads 
(Victorian Stormwater Committee, 1999). The required reductions are applicable at all scales (i.e. from 
allotment, street, sub-catchment and up to catchment level), and can be summarised thus: 
 Total Suspended Solids: 80% retention of the typical annual load 
 Total Phosphorus: 45% retention of the typical annual load 
 Total Nitrogen: 45% retention of the typical annual load 
 Litter: 70% reduction of typical annual load 
 Flows: Maintain discharges to the 1.5 year Average Return Interval at pre-development levels 
It is anticipated that councils could adopt these best management practice reductions as a target for 
their municipality in the long-term and define some medium term targets (e.g. 10 years timeframe). It is 
noteworthy, however, that such objectives are likely to change over time. For example, it is known that 
effective imperviousness (impervious surface directly connected to a waterway) is a critical 
determinant in the ecological status of creeks. As such, this should be a focus of stormwater 
management efforts into the future. However, there are as yet no guidelines or tools allowing a wide 
adoption of effective imperviousness as a key indicator of stormwater management practices. 
The targets could differentiate council owned and non-council land. However, the degree to which a 
council can take on responsibility for non-council land pollutants remains an open question, although it 
is possible this could be achieved by adopting a whole of municipality target and relying on regulation 
to deliver incremental reductions. Whichever targets are set will be achieved through a combination of 
capital works, policy, planning and community engagement. 
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Living Rivers (LR) 
Stormwater Program 
Make planning of WSUD projects necessary
Set a vision for council by linking river health 
outcomes and WSUD implementation 
Embed WSUD as standard practices 
Need to gain efficiency in the way 
MW support local government with 
setting implementation targets 
Need to have better ways to plan and 
prioritise projects which are funded and 
supported by MW 
Allocate responsibility for WSUD project delivery
Local government 
implementation targets 




Need for a plan to achieve river health goals 
Engage council executive level 
Develop guidance and a methodology to help LG 
develop implementation targets. 
 
Many councils are passed the “demonstration 
projects” phase and are  looking for 
directions and support from MW to apply 
WSUD more strategically across their 
municipality and in some cases to set targets 
Local government (LG) 
Prioritise LR pgm’s support of 
council with implementation targets 
 
Figure 2: Mind map of design and requirements of the implementation targets phase of the Living Rivers Program
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3.2.2 Development of guidelines 
As shown in Figure 2, one of the key tools for helping council to set WSUD implementation targets is 
the development of guidelines, and Table 1 provides insights into the intended content. The guidelines 
will present a methodology to develop simple, practical and achievable targets for the implementation 
of “on-ground” stormwater works which translates high level targets such as SEPP and relate directly 
to river health outcomes.  
The guidelines were being scoped at the time of writing, and it was intended that these would be 
developed in collaboration with local governments to ensure that their needs are addressed.  
 
Content Intent 
General considerations on stormwater management  Background information  
Physical characteristics of council 
 Land ownership 
 Effective Imperviousness mapping  
 Water balance 
 Pollutant load generation 
 Flows frequency 
 Breakdown by sub-catchment, suburb, land use… 
Provide the basis for setting targets on different 
aspect of the water cycle,  
Opportunities for implementation 
Council land 
 Capital works, drainage renewal… 
Non council land  
 Partnership with other landowners;  
 Community engagement and incentives programs 
 Planning controls 
Provide guidance on what should be considered 
for implementation, method to analyse capital 
work, and considerations  for working with other 
landowners and for planning control mechanism 
 
 
Current strategies, policies and commitment and Council’s 
vision 
Link WSUD targets to council context 
Policy (i.e. targets) What is the ultimate objective aimed for by council? 
Set realistic stormwater targets (recommended to 
be set along with other water targets such as water 
conservation and alternative water sources due to 
synergies) 
Capacity to deliver WSUD 
 Present  
 Future development needs (example: tools, 
guidelines, working group, processes…) 
Provide some guidance on how to assess council’s 
current capacity to deliver WSUD through the use 
of the Needs Analysis results and some workshops. 
Make some recommendations for designing a 
capacity building program to support the WSUD 
implementation targets delivery. 
Mechanism  and funding to ensure targets are achieved 
 
Outline the need for a tracking system. 
Define a process to link implementation targets to 
capital works program.  
Propose a method to define departmental KPI that 
would ensure that the overall WSUD targets 
adopted are met. 
Define resources allocation to meet targets set 
Engagement process for adopting and delivering targets Make recommendation on key steps for 
engagement within council during the development 
of the targets and planning post adoption. 
Evaluation and communication Set a mechanism for tracking, and evaluating 
performance. 
Outline the need to share and leverage learning.  




3.2.3 Pilot programs 
Melbourne Water plan to work with all local government over the next five years to develop individual 
and tailored WSUD implementation targets. As a starting point, the approach has been piloted in 
partnership with a number of councils. At the time of writing, a number of local governments had 
already embraced the concept of WSUD implementation targets. For example: 
 The City of Melbourne adopted stormwater targets together with water saving alternative 
water use and wastewater reduction targets.  
 The City of Yarra developed similar targets which were signed off in March 09.  
 The City of Port Phillip adopted some interim targets based on the model adopted by City of 
Melbourne and has been working on their own Water Plan, which also set stormwater targets. 
The City of Melbourne was the first local government to set implementation targets for WSUD. The 
interim targets (2020) adopted by the City of Melbourne for stormwater quality are divided according to 
whether the treatment is to occur on council land or non-council land as follows: 
 Total Suspended Solids Total Phosphorus Total Nitrogen Litter 
Council Land  20% 15% 30% 30% 
Non-Council Land  20% 25% 40% 30% 
These targets sit within a strategy, “Total Water Mark, Cities as Catchment” (City of Melbourne, 2008), 
which provides background and rationale and outlines actions required to achieve the targets adopted. 
More recently these targets have translated to a local development structure plan for a residential and 
commercial precinct of Melbourne, demonstrating their strategic worth. 
It is noteworthy that the above targets are provided only to demonstrate what stormwater targets might 
be, and do not necessarily reflect what will be adopted by other councils, since each council has a 
different context, land use (resulting in different pollutant loads and effective imperviousness) and 
institutional capacity. Furthermore, it is envisaged that some councils may start by adopting much 
simpler targets, for example by committing to the implementation of a number of WSUD projects 
through their capital work and report on the stormwater benefits realised. 
The main opportunity to achieve council land targets is through the integration of WSUD into Capital 
Works (i.e. development of streetscapes, parking areas, drainage, building work, etc. by the council). It 
is thus important that councils develop processes for identifying, scoping, and resourcing WSUD as an 
integral part of projects (rather than an add-on that can be easily fall off if not championed through the 
project development). Experience has also shown that more emphasis needs to be given to the 
projects development processes and financial arrangements.  
It is thought that, in many instances, the attribution of responsibilities for delivering the stormwater 
targets set across council will be a necessary step to ensure their success. One way to do this would 
be to distribute the responsibility across relevant departments by attributing corresponding 
Departmental KPIs (Key performance Indicators). This might not be necessary given the right policy, 
systems, capacity and champions, but there is then a risk that the delivery of targets may rely on 
circumstances rather than being truly embed in council’s practices. 
4 CONCLUSION 
This paper has described initiatives undertaken by Melbourne Water to improve the health of creeks 
and rivers through the improved management of stormwater runoff. As local government manage local 
drainage (usually catchments smaller than 60 hectares) and have a key role in the management of 
land use and catchment activities, a key part of this effort has been collaboration between Melbourne 
Water and local government. Melbourne Water’s role has been to act as a facilitator to help build 
organisational capacity within councils to implement stormwater management using the principles of 
Water Sensitive Urban Design (WSUD).This initiative is currently being taken forward as the Living 
Rivers Stormwater Program. 
In the first phase of the Living Rivers Stormwater Program, a Needs Analysis was undertaken to 
understand council’s organisational capacity. Individual WSUD projects were then identified in an 
opportunistic manner to provide opportunities to help address capacity needs. This initial stage was 
important for gaining initial engagement with councils, but there was generally no formal commitment 
to WSUD within the strategies of local councils. As such, as the program developed, it was recognised 
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that to achieve real benefits there was a need for a more systematic and strategic approach. To this 
end, Melbourne Water has been working with councils to develop WSUD implementation targets. The 
process from Melbourne Water’s perspective has been to engage with local councils and understand 
their information and other needs to set targets. Guidelines are also being developed that will help 
council to set implementation targets in line with best practice management objectives. 
It is noteworthy that each of the 38 local governments is at a different stage of a “WSUD cultural 
change”. Engagement with councils on WSUD implementation targets will thus need to adapt to each 
councils’ situation (as noted by Morison, 2008). As such, it is envisaged that another Needs Analysis 
exercise will be undertaken with each council to assess and discuss needs and wants, and agree on 
the capacity building initiatives, including the development of WSUD implementation targets. 
In addition, local government face different stormwater management challenges (e.g. urban versus 
rural, fully urbanised versus expanding cities) and targets will thus need to be adapted to each local 
context. For example, if a sub-catchment has an effective imperviousness close to the “tipping” point 
(the point at which river degradation accelerates dramatically), council may want to prioritise that 
catchment for capital works and other initiatives (e.g. community engagement) to preserve the 
waterways with the highest ecological value. 
It is intended that the uptake of implementation targets will also promote collaboration across councils 
and provide insight into the limitations of our current institutional arrangements. 
The process of engagement with local councils to build institutional capacity provides interesting 
insights into the approach that is needed to tackle complex environmental issues, where management 
responsibility is split across a range of organisations. While the collaboration represents a challenge, it 
is necessary if the health of rivers and other water bodies is to be improved into the future. 
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